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ACKwmtmQmimsM 
fhe pl&janing^ orfanisatiorii atsd field TOrit of this stijdy 
carried out imdor the Imraluablo supe-rvieloa of Professor 
I'orfle# fshd'« donrc&at add aad acl-v1..e© the field aad ia the offfe# 
wra both. i:aspiriit;iojiaX and ©dusatiowi# 
Th@ writer "wlehes to aelcmswl^d,^® the v&tu^hle asalstane® «wi 
su;*g9sti0ris of D©«e G# D* Castle regarding #B.to5»logi0&l aspectg ef 
thss stvAjjf a.Bd for vb^ tiim h® d®Toted to field tripe md ooKf#r* 
0riG«s -witli th,© writer. 
lir* Jote Sohwarfcaj Superintendeitfe of the Hutisml Bison Raais#» 
Moiesej Morxtfem, ifme •vasusmlly heilpftd tdt-h hie esslstamQ in the 
field, hy proTidiag fasilities irwssssary to the s-^vdy^ aM -ay 
OBstrattag sw inten.®® i33t®r#st in probl«» 
xhe writer wishes to a€sksowl«s<l??e th® interest and critical ad*» 
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IT 
IWMWf.lOI 
!<,»» eetro-aiy »s f®«tgr#t4 
#f ilite«i%k '«^ |̂( ti * f*1^111. j» •'mo-iy tî mm&0. r«,g# mmA*- 1% 
it is l̂gfi»,*ii t0 gw«!p®, l»i®# mA Î rbls. Africm* Qmism^A hm im 
•bw^m«A AtastsmMa#. Sarth a^®oMtasg %©- Mr,» I* B* 
BmAv-it Afrl«iil%«p® »iiri«i®m 0f fsits  ̂laM^sf# it 
t« iP^oirt.«€ te mmw' im eidi»» flm fluaat 
til# 18  ̂i tad hy ISti St Si«d iesfe#rM 
<3#«few®#4 'b@®ti#s#: 0'k^^'ymtim ferst#, 
fkytetp&ftge'tt® th-wt m« iaift i®i#ilft« ®ii- g®&#w®#d» sr« t&mA in, 
S«ri0:|r#« fh# fif̂ aiion @@sfeier ©if £• giemollatft ift ia 
thai! of §_«. i« in (l?)-# fi»r® mm #tir©sl»«a !»•'• 
®»e%# -fehitffe farftitMi# ssi a«fe«ral tawwii®# @f tli# flaust, ia 
im* Siitrto-t tomthera frm?!©#, 0#rb«i» «sf i»li^iag €l3Kry@«»#lM 
'wr® iEife© ia &• att'iteft H© 
• £• mA £». li^»ri.tt *©>« imm. 
itwtsp îa t© c&liferisife f»r tlt» S8»» fh« fijrirfe. 
w #1"® lsfc2*Mi»3®d tste tk« ll®afei«ife S3i%twi#a S«irfi®« frm 
Am IS#-* Owiso® tit# î &ars iS60  ̂ ®ai ItSi mm «it« 
01j#<WTris,tloa« oa "b^ f̂tirior ei twwrfel® MlenaleNg in mn^mm hmm 
ft «ias# th« tia® ot tSMiir ijatr̂ d-aetioa. fb# g#a  ̂
#f«l ©fe4#@tl-r# of -̂ 8 Jit̂ y urns to &% ih©rt |jit«rml«* 
iNfhiwiiestr m it r#lat(64 t© glasfc d!®Ti6l©p»#ttfc t̂ jpa-u^se t̂! » î sfto'd #f ©*» 
y^&r, taa te l««3ra t&» *M3,i% sf t© eoKtei-̂ l. th« platat# ffe« 
î lliewiag ip«fi5ifl€f ebj®6ti'r#» «er® .st rfe^y 
l̂ tet "ttii« .syoahreaimtlon ©# plsisfc is^S. 
1 
z 
S.t4®St tb# ®f .̂ ad b0®tl®s  ̂
f0pulrti©a 4®»0ttiy Atariiig all llf# mad plsat iKjî sal-
Mmmxtm m^im 
tai>0-miw& df go-a'fes®#! Siiid tfe.# smsiia '̂at itmmts |>ara@t%»  ̂
Itiag 1% w®r® e»rrl«<i :0  ̂•'tey-wiliom 4a Fr«us® {If).* E»iwlt« p-wisag 
j&f tkftt IM %© tis# iisbfigd%»%t®m 9# la1» 
A«str®ll®k IK If®»#« A ilasljiW ©f staii#*, »€ 
-̂ ad th# plaaife# h.m& •&«#». isy Ctmfk §M others 
flw s^smms^vl w®# of l5@-iii4l«s ia fOsefewM 0&sAw^% fa Awtirikiift l-#4 
,i.sfei'04\wtii&ii irato C«liforsd®, im tii® A mmhar sttaSi## 
«nft mporte fmrn C83.if0rMiA hy Molt^my, Euff-A«S' issii oth^r® teittfy 
% tilt pf ®0 f̂el tfeKcw  ̂ f®©dt»g la tb«i .wr®* 
f "ht ia ref 'fco dwirtfe ®r r#dl:w©ttoa of 
•̂tasfe iKo -̂uIaeteî a 'by MolUstgieBl aitli0<l«,|, hm ia<w9saia§a« Siw® 
#f4irt0.» r®g® îag it« wiasdag 1# cK)3Sfef««r®isiJ.» tlie f©ll<«tiig ®ticfc«» 
Glmmm. <ismrihm ©on r̂el IUB it 1« rwf-t-rr®® to ia tM« ie%i«ly*. 
cssgoKAroial «oirti3mi laay b« d«fflaed as timt d»^«» of ©oati-ol 'I#" 
f©M liiith ©1sh,«r mMm49 of ®«5^3Erta»«>i nr# i?»qiair®4 ©«• «eoMo®4«ifell̂  
•ppaetlsabl*̂  • Se g&«# o3ft to §my thmM spmlm thsA is fully 
4a it« eeimfcry ©ri^ja, yefe fstX# t« ®.-ohi®Te eq.-ttiOt oowfer©! ia a tmt 
ld.«it1slda#. jE»y liktly «%tribMfc# its dblr®®tlf' 
©f Bisltgietl e«mtiP#l i« lt#s ia tliaa 
ia, tro î©fti ©liws.t®#'* (4}« CliiBAte> probably i» «a 
tsafc fsM r̂ •rsBSLatlag "to «»l f«trtieî itrly 
#• 
tb» Ym" Diistriet of Frajaea ii«8 & M l̂itsrrsjmis mhrnm* 
hy smsmt -̂lasd. $mmtj d»^m» f ®»i 
&f wi'alisr ftfptts^eMag f©r6y d#p'««'®. fr«®4fits.t4#B fsll,® m 
»!»# tb® mjor partios oc@wr.risg <diirlag tb» sMbam SxsmmB 
sry 4ry-» lo^ l̂. ssma  ̂ prt@lP'it«M®.a M».S 
In tfa@ Qmrn Tsdlty i,«»fcr»l.i.fe* » pfimipmt »#». g»&t«wd .iirf®#* 
%.«;ti#s,i, -mlA with md mrm-e fro«(ti» S'W.itrs 
mm •mm&.t -̂ Mynu  ̂mx$mm. '̂ «f®ratwea r®r®ly «»is«d deptmm 
fskit&timtt* fot#! ftwaaitl pr#®if4tatioii ir(»i®s ffr« SI#! i»l»s t& S4 
i»h«w®# w«t of It fiilliiif bsti»«a M#y «3  ̂ Qo.teilsî ;. Frotts ar# 3?#» 
ported to b# bat vo p.»f©r®»» i« a^si# r«g,«pii®g 
#i»eia»lag is Isk# f#m of snow (i) « 
S0«feffi9«4 o.©6Ws in tl» fo®<feiiHls of 8©«feIis«fH Frmsm la jS0«l5t.»f̂  
stttads of mtk 0sk othmr %mmi along m^wiAm 
9«ttbfBte©«fe« assd. vm%0 m9 *̂- It is tc-md i» .f©r#»t 
grudtmiljr to oth^p pl»at» (17) • In th« Brî t 
0i«rt;rl©t of Yi©t0rift» Amtmli.m.i goatwe^d fom^wply 
#@llfii. &p«dgliss«.t saad nisft pia« stesti# (1)# 
S®«lipa«d 6«eta?# «.« » f*8t os rsage airf fiMrt«miii®is jso.-r%Js«ifia 
It ©rowdls ©ut ol®wrs». «ad isewly atH graJis###, n^mmt 
it is fotiSKl (it)« 
la Frfts©#! 4€nr«lopi®afc 'Wi# h&e th« followiJE  ̂
{ . , 
All mfeaadtefe fewiitS, ©f p,g®©«il>#s  ̂ 0bmM- i« fr«.t«ss%-''la 
fli« pl«»l ©EW8 «i.fi4ly ta f b«giwi t® fem 
4 
»t«i! "gM&h Stmmr in M^wtt* SMw^lf 
th« first ficmtrs fcff<»r Sit th.# t#f of tit# wgif»tmm $M hj sM» 
Swm th# p%mx%. M ia fifil fel®<wa;«- Btirlag Afril -msS. Mmf thm ff©t«a"b«# 
M%mw dit. Sa J-W  ̂ tim Imirm hm îm %m« fey sT l̂y ®r 
Augiait iseaw®* M&my e£ Xnt# &r 
mattj S^ptdHî r ©««»# 1^«s t® mmm p?«w%1li iwe  ̂ i3#8r iit«  ̂
-0.15 ths-t ti®!## '̂fo-ftsabtsfc •#%'©» »% th» 'feitii# fiaat mm»» 
^irnm -&i im% hy %&• of • F#l|®ig# 
©?>«fl;iaw@» %0 : iftup&«»;!i©a% iSb# nAKfesf giwtli is 4»l«tp  ̂
hj Im 1b#gAa •!« &t th» @M tf 
Sfef%mb®r ljufc tfe# smAM isr# e6î l®t#l.y sliad ua îl tk« ®M ©f 
PI«kI l3i«fgt'iis dmtJig A#ytX «»i la &uJi%r»4igu fM first 
gr<!wrbfe phmm «e»sitts ©f Masalt pr<»«?jali«  ̂ »l5«®i» «Mek f^m & 
e&r^®t in 4#a«# a $moad f^llom with. 
a@«fc of ®r®©t fertil# st̂ as -whish r<a«-h of ©a# to f®«r 
After fiowrtogjf gp«n»^h 1« oh<wk»4 % assei# «• «t«Ba« €ry# ttow 
tttrnm f&il off* Ti5  ̂ dwted, •r#®t rb«» #ft#a |j#r»i«t top smmmi 
ym-&r0 (&)* 
Aft®.** fill r«i!̂  Isegia in C«lifornl*.* |8>Kbw9«4 d«T#3j&ps ft fr®#* 
trit# of bajial follsg## Qrswrbh ooaMams »l<mly iiaria  ̂tli# 
*tisfe«r wiafeh# «®J by Mmy or Jim# th.® plasfet la f&# p^«ri©4 
fr(» late 3mm t» OQ^ahmj- or Isirwiwwr 1» » r#latiT#ly dsrSB^at #» ft>r 
•%h® pl.aart* g##  ̂Tip^n tiii fall ^urijsg tMs ]p«ri©ii ipimI m#t «»f 
lt6.w$ ls»eoffi» dry aM stre »h|4# ?h.« st«» hemm lieofd sr̂  •m&Ay (§)• 
i 
I» wsfsTî  fr»sa larehi yistjil f lmf 
frtm July "bo B9ptmihmt$. "ftomi th«y bwrome- *gaiii» 
O'ftpetltlensi #e©iars twm- d6%©'b«r to l«!f« tewa#. ar# fmm mliS*' 
Oe^bafT tk# ®i8»©r# t!i» flrti tull*'^mm l&rm 
p«mr in D#««®i3«r i®e»S nsw «(i»rg# 4a Mm&h (i?)* 
Mtdtt® t»gl» to msmps i» e«fin By la,t« 
feT«ab«r th#y s»3 ms^©r hm ¥®»ii 
«b«ail® fr« tMt ptriM mtH Wmf nmmamt r&im 
0r%JL»yial5# ths® •fees jwt̂ rg®,# masmmm Sggs 
M-# ItM ts îl S-tftwttb r̂. hmrm &mvs- from Mity thr©ta  ̂
Sî wabw# laKi Oeî l>®r <i)# 
"fewtlts® «0i*.g# d«ffiiss  ̂ A.]priX «»i. m^ly May in 
1;̂  Jm« or Jwiy -fe^^y t© th# ®®1.1 $xd g<  ̂ la%® »«t4» 
Tofciea uatil fa3,l r»i»» 'toegitt# aai ©•e-lp&sittO'a ©O'saftji®# 
tn jaid-Oetel&or# lerra*̂  «md ftSialt# ar® fy«#«R-fe dwriag tli® uis* 
%®r» By ©f th-# egg® h«.%sh®€# Imttm «re sKppy®®®!!-!̂ ' 
smtwrity, «isd %©glna (t) • 
Muit# li»Trs*# jre.»Aias. laji%«r# of tb® b»«rt5l®  ̂ ia fr«mm 
isfbea le i» ft sa:̂  »ia©«ul»at ••s'li«ig#» fh«r« ii a elot# sj»« 
«hr©3sdsKfsloii of J.6mil f#adiag *11  ̂ piaat ©wfeh 4wsi«pi3»wfe» 
Adult* «iBii3fg# Srom pis^nsl e«li.i to fswid ®»t pl.»3p4;s "At®h «« tb,«a S%»mr<  ̂
iag.0 At Mm» til®# foliage Xess l3®«fcl#8 ieffllef 
ijsto &(iiatlira.Ms3a (lf)» tiii« iyj3©iia»<»5Bts«fel#a <s-f fei«?fcl© «hkI skstiip* 
4ti«» la Att«tr»,li% ?r»EKs®# «asd Cftllferaia i« ©l»a®* la 0®l.ifarM.a» 
»yB®h?©ai«ife%i©» i» btli#r@i %o h@ diJ»«etly r#lat#a t© ©patrol of tli® 
£. !»»» wll «yj»3kronis«d isith plant; §t&w%h Mum 
i 
£* %© eeaitwl ^$î m0d ataa^# ia CnUfdraia 
i n ^  
It «.i fQw  ̂I» AiT®trs î« tli«.t -r̂ ry yp'm$ l®r@8# ©M «»«« 
of "by %»®tl.e fwiiag  ̂totxfc a0rl.<y.it-y ®f 
*«s i»@3.SitiT«ly (t)» fh# «tiise@f(tlMM-% •©# 
s»%w# ^rnlmmA t# #«|n®»!s! m #• 
f*: th« ®f t-ls® s®ii,(| i#te3^» th# lif« 'Of tlk# î  
4tvi4»al «»» «w  ̂ til,® rat# «i®i !Wfi«li i&f r̂ »4»tî a# 
E* t# lil#3,y ©isly ta ,«%«a4# 'by 
lmr$0 cmmm «®i T®g#tat-iT« wwfmimMe^m «ii#r#ss £« 
#s« f̂ QT t̂ p@ »f :ist«KS!i o®«wyi»ia  ̂iii 'ferwltat (ij # 
l,«rg« ef m& sAa»: #r 
%«» Mumtfes. î t til® f3»r' is Wtmm (t?)# It It wport'Si At̂ raii® 
g'9 l̂,X«fe» ks îp# g0«.%«9#iA fma ioW' si:® 
(1) • la Brî t Blitriot of fisteria, it •»« 
femsii •festt tfe« pwtsg jparloil ©f go«l<Wf#d w&t 1OI3®«3P t&s®, th# f 
f:«rii$d PX&xits m«tst mt^eJaA 
%® ldtXl®(4# drfsliittisa tm Io^bt pi©tl®i» or i#* 
fisli«fel,«& tm «&j-3rt«r î All m% Mli (!)• IB, 
iffl!8#6t f«Mlsg <Kst«®6d« ®T»p i® meirfsfe |>i«ri«4.# It mm ©'bfe-rrfl̂  
•lh«% pl»3at« #t.irtpf#<i 0t f©3.t«g« im tlr̂  muMiB rmmmS. gr©«%]!i if 
fi©i«afe sa©iirfe«r« 1®  ̂ to thiw* ?M.f€ ftswsrt̂ , l-sarm# 
h&ml gmrtsh ta C»Mfo»aia axA A-^oliJS^ 
ov»r B»wfefes {f)» 
fE» priiwip-sl faster# urtiieh Sidir«r-s#ly «ff#©t the &i £» 
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ali »f thorn Thmp$&n Pallt •mm mmtmi frm 0%h t® Bmm^̂  
4tli# f}m&0 ftt Hsĵ llson -mm ^xmsimd trm. May itfe S®T«ife#r 
litbf 1SS4» Qmlttattir# otoit«rsr*tl©» iit trr«gulasr t»fc«r« î« msAimmi 
flit amb«i* 0f flmt# to "to# p«r obaew&tits wm 
by §M**9qu»m a. mifBi&m- A Ms-# ©f  ̂ ms ©wdaasd* fl» 
nmSmr§ -©f ®gg#« «i wisilt® fr®#@at «r# taMlat## tm> mmk 
fl«fe tiWpi# s@t# IQf and g p3,«ĵ i w»r# «s^w®4. 
%i%li. til# ©t  ̂floats# t© tfe# rfttl0 iaiiTtiw^s 
prm&ti^ in ^mh i,tf« #t&f® ©f t!» Tgflo^^# ##fes- o^s -̂jKr«d# It mi fo«ai 
tli# exaid-siKt-ioa of tO pieaifc® 3?i«W#d ftp;0roximt#.iy th» »«»e rati® 
.©tf lif« st«.g(Wg -Qf th« beotie uMid th# mMimt ©f iisilTtiiial® par 
plsart; an AM mi af i& pliiss^s* fhtss, twKAy plajltt is r̂® <«• 
iraitMMi per go&immd istaxidl per ©bittrsratisoa# A t©tsl. of 4#8€1 plffiats 
wr® €aMaia@d dxariisg th® cours® of ito study* 
w»r» tsj£«a «ia ^pfetaol̂ gleaj. stages of gewfewed 
tnsi d0r®lopewist̂  flower f-dnrntidiaa fxill bl«Nmt 
eapfiule femmticn,* vmd mmimm htd^A mA d0fali.ist»' 
ttoju data nmFw eo,ll«ct#d on tli# m»d3«r' of «t«ias p«r 
«is4 thsir tm^ *̂ Qomlmmd mMt0St§ 'tew© dintlae* ir*g«» 
tfttlT® ^msth ffa» pbits* Is «>m ©f pro«mft)«£!fc IjixKiil. 
growih d# l̂episia!Kfc» Th® oldiar fh*6« l» the in9gst«t;lT« dsv^elopmî  of 
î î t »%mm* fhrnTm ii » «feiar|> di»%ls©t4®a biitwt̂ ri th« 
la ̂ lis th« g-epwfttlea of iAmm grcmth pb»i©s ms sasd® «fe tbi« 
tim© o-f fr®a.t0«t "basal ^earWa jpomfttieini* m d@t#r»i»ei by tit# aiaElBwra. 

















































Dpring and Sttrnmer Grcirrbh 
Fall G-roTrbh 
m 
r-axisTJo. Pvossfco DeTelop-ient 
I— ^irst plovror Buds 
1— Full Bloom 
-.lEijxipi'um Height Growth 
?irs"b Capsules Opening 
honpson.Pails 
— 1 1 1 1 .-4— 
Hay Jujie o^tily 2ept, Ccb. !Tor. 
Five : lienoJ.o-lcp.l De^^elopnent Phases of Coatrreec! r.t the Eison R^snse, 
Thompson Palls end IIanilt.on 
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The ivera.̂ e I; " Jr''S» T-arrae, and ,'017 "'rosont Per Plant on GoatiTeod Ocour 







August September October o'uly J ̂ Jiie ay 
The Averp.ge of 33;;;s, Larvae, Tupae, said I'eyr Adults Present Per Plant on GoatiTeed Oocur-







































































1 1 ' g  M  '  ^  T  V " "ii- jouthorn llvpoDure 






Eioon ianr̂ e 
 ̂ T"̂ ort:iGrn Ij:;aiosiirs Bison 
I 1 { Sovtiie:'̂  jxnosutre 
1 1 sj YTestern ^:-rposure 
I 1 ( Soixthern lUxposvjre 
Thompson Falls 
Thompson Falls 
"I ami It on 
:er)te.j 
1 1 1 1 TTostorn Uiiposiire II8}; lilt on 
1 - 1st inntr-r 1 f.rx'Tie 
1 2 - 2nd instar Ir.rvae E - SGS^ 
L 1 5 "" 3rd rstr.r 1 cTw.e P - Pupa,e 
'jotobor '.••jTonber 4 - 4th instar larvae 
Insect DeTOlopnerital Hta^os Plotted J.^rainst Tine ShoT.dns the Differences in Dovalopment 





I I I I I I 
Jime Jvlj August Sept. Oct# 
Average llonthl^/ Soil Teirperatures, Taken One Inch Deep, for the Bison Range, Thompson Falls, and 
Hamilton 
18 
oa# half to %mh»& oa jforeit srams, <m& frosa ©ii® to ths-a# 
eM oae lialf inohsjs deep on. grassland.* Oxm gofttwe^ ©t&Jid ott tli® 
Biion Rattg« had fall pypa# oa Mor^mhmt Tth.* 1954# F.all pu^a# w©re 
sot fotssd ©ls^li«r#* 
Adxilt Iff presesfe ©a «3,1 |jt «priaf olf iS-84# 
Wltil® ofipoaiti»g_» ad'ilt wre ttiffieiilt to flsid# f«r adtd^ti 
begaa t® i«st» ..froa p^al cslls d^ing the tkli^ »t& of J«i# 0a 
•®gt sreft® wd a w#: lftt«r ®a gra«elaaJ« ©efiriy «a«'ga<| adiilts "mm 
^oaltiwly pliototitjpioji. aM .«,tt&§k®5| the t#«iiml portions g#«t* 
piaait'S* Th<$y f«d -roraoisusly d«rlag th® first wetekf f<>llQwli^ 
«ffii»rgi83Mse» Mi^ts aggregated on th® ^laisfes iii elustars of t^m^r iill 
fifty Tbey tl:^r^ f#©4i2^ ®w» 
Biag tB«B8©lr»8« 0» ttTfofal o«dwsS.®B« «^ttXts -mm s&^n t® fly* 
4®stif»tloa I>®g8wa slgBirly, ooiaiaetffiiag oa forest g9«fc¥r®©d stajiis 
th® first part of Aiaguft# aad s wo.^ or two Isitar on th© grasslssjiJ. 
«?•«»• 3®etl©» «0i4^t t&mmhle wstiiratioii sites »wsj from gsa-terwij^ 
8tan<i8» An oc©«»ioxaal l^eetl© ir®s fot®d in tiw litter of ^atwsed 
staiKla but the mst majority vmre found vzd^r hu»hm &xxi in for««t 
« Asstivatioa ©oiaaetded ysiith ©osadition® of tmp^y&ttsr® 
Im Mil a»l«twp®, 
Th» f»ll nt 1954 wM imtwuslly ia w^steyn Moubam* Rfti»s 
start®! the secotd w&ek of Axsg^t 913d continued iistermittently thrqiia^ 
IoTemb«r» Beetles &m» oxit of MStimtion an th® ffrmslosad gtr«ft ftffces? 
1*7 iJiches of preoipitatioa fellj ®a th© farmt a.t n«Hai,lto» irfte«r 
1«4 imhm h&d fallmi aad after 2.7 inch## haxi fa.ll«n a^t fhmpmn Falls# 
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WH.!IA €>S mmm.t FALL N̂WFEB S,IR«R«G«I4 
&m imh of l«ttgth at ftiosspaoa Falle^ oM 8/4 li«?hes at S«il"t!©a* 
00mtwe«s<I. gFm^h pm f©r»»t«(& ar«&B Md mt rm0h m$>x3,mxm 
4-@y®lop»Kt®l »t«.09 in th«' talX &t 1S64« 
•??»«• PY®S»A43 m ^mslmA SSATŴ ED STAAADG FFTLL p%$m^ 
ipwfch 3B.*®rsg#d t. 'liialf tiMsh ia m# fe i?«fid i«yor«&8# Im 
LAIPTSL »WL)#RS AFT 'TTI# TIM FLSAT-. RWELSTD 'BWO imhm «>F 
ATM L«A,FFEII# S@®»Y tmSlng IVSRLNG 
«Hd ©ftem ecKi^l®t# d«rf'©li«itiott of 'feasstl plant In th« 
of st#flci@J3rt5 f-oliawsien^ fo©<S# t'&d wU- ®t.«i *biB#w9@' thmrmhj eaixs* 
issg ft r@di»tt©» im. tim «r«*«.g@ ®t«tt of "b'^ai pltet grw^lw-'' 
FLUAFC SOT R-©̂ & TH« AISXIJAM d&mX0pmmt9l IA %!» 
fftli <»f X0S4» fh0 iarml poptilAfieti p«®s4 it-s |wftk of mA 
ms- on Mm ^mtim ths first is«^ &t P®e,»1b«r m •«i» 
Plowr b^ids fonrnii ©s ®l.l ar^ms dii»tag th© first ©f 
feasj t?®re i» ftiXl Imt -sr^sic ©f Jt;4y* 
l6«r b0g»n to «aM^ge 0«^« 0x1 stlX mrmg In the Icuit 
W9«lc of Hew adults fed os la pr#f»F««e# 
•fes gp#«a tlrnmr imds# By tfe» ©ad &t tim- p%m^s •mm ia ftill bl©c» 
m« mrmrlisg it» m&* Adtiit t^mMng em. 
flmmtM -»»« «aad wit »»ll »SNi with pla«fc floweriag* 
Xmmt f«t>4Sjm ISAG PEP.UXFTTIOJOI 
I*«RINIL ASESDT «I«3,T F#T<LLAG STMRBSNL OA FERTAT FTRT»S FI«ID »B* 
By third w«45: ©f Jxxm Imerm had 
fiw. g&«t^0d ®t«is<Ss &t ftespsors Fall®# s utte^ l®,t@r tlier® 
mm ft% Hssdlten* Wm t^viXtn ^p@iy*#d fst3,l» on <l\aa® 
SI 
aaaS wr® tnedlnz, tsntil Jixiy-S5tli« I» emerged Jm# Itth a% 
aaailtoa, and diEsppesured August 16th* There m or&rl»p of Imir* 
•ral sad ntr^ tuSiilt feeding in th® Hiwailtoa areft jsor at TlwBipaon 
Fall laxrae t»ro first obserT-ed at Fell» oa Ootcbw 04th.t, 
ewi at Haailtosi pa SoYwafesr Sixte© sprlag l&rml f^edisg lued 
cosmencod trhQij first otseafirstioas tfore talcen on. toTGBt oTom * the 
tiEi© of isitial sp-rltjg lErval f®0<Jiiig ̂ was mlscsirm#-
,«etlirltits exfeeaiM ow^r a loiiger period on grasslRasd 
gofttwaed etaxsds than oa tlios© iti for^stsd areae# fh« tslil.# 
nhcmB t!ie lea^h. of tin©,, ia tweaks, tfeet betttles in vtaiom lif# 
stiaces t^r© preseat oa goatwed stimds la forest «m<i grassland areas* 
fabld I', tb® F«rl©d of f ima^ in that ifsdriott® liif# 
Stages of th@ B©»tl@ Fr^seat on Goatwesd of 
Fortst aad €rvma%mA krmM*. 
ISiSliS I 
I3jf® ll#g®"  ̂SETST" ' SBRI»6 : FSL fSIS" 
"f|p "''i 
... 
LARVAE s 12 / IS 12 24 
4 m 4 4 m i 
ADULTS 14 12 26 16 15 29 
The tot&l larml feodiag period «fe f^^s^soa Falls was at lesaist It 
w#:## aad at Efsailtoia at least 6 w««k«, dtirlag S2 -weeks of obserm* 
tie a* Mmr adxalts itm® prasout fer fir® -weefc* stt Thats^mn Pall® aa^ 
for «t» «©efct at Hamilton* 
J^sirval f ©sdiixg st«a't®d oa the grftssl«j»i wea oa April 25tli# By 
th«- seooBd of Jxily larra® hxd di«a^p»««p«d -fa^os go«tw5®d ©t^Kal# 
th.# Bisott Rftsg®» Iw sd-ult# -were tt«a at tii.© Bison K«ag» th® -^ek @f 
JTO® iTth ftssd r«Mdttad oa th« plants tmtil Aiigsiat ISth# Titer© wi a. 
zt 
B'is "rntik. ©Terlap of ianml imA nm f«®diag la My$ Mmn Eaage 
»¥"©«.» Fall lanra-© »pp«mr04 014. the gr-asslaml the S0pt«ab« 
.12t!x ffitd WBTB- stiil "0to«tn obserratloas 0@at®ci oa D#o«b©j? 4th» 
fhm tetsl Imvmi tm&Aing. p^rLM om th@ iisoa Eiaug© lasted t4 t»©ks iltsl?* 
iixg SS of ofesef'mtloB# Wm aniwlts irtr© prr^stet ffflz* bIm 
?h« msmf^ «mb#r of Sfsfl-jag larr®.-® per wlnsfe at BmiiXtott m* 
silflsfciy leg.g tlms. &&&$ isbsa larrm® v&if9 presew^ ta gr®«t@0t amb'sr** 
SRFES®L%SIJ4 {»ATW#Ê  h&A m, IR|SP»A&AAT«LY ®QML LM?ML DSASI'TJY A% 
that tls®* fhoEtge&tt P.&lls- hM •to® Itirast mring lawal (iestlty biib ©fe* 
»0RRFLTTIO.A® ÊG«» AS L8TR'R«9 DIT«.PP6ARIBG» 
At fhoi^^TOa Fftll® th6 fijrestest ambers ot fail were t-nw^ 
early la m& avsra^ed approxfegi^ely th3»®« ij^jiiTrlduals 
pX«at» Wmti ob®err0.tion« c^aaed,, lurvm wm-& on%y "oeglai'slttg to 
at the S«lltott af^» o«<itirrlijg && graBslaa'd go^im-md BtaM® 
f @%ol\ed & peek of gevea IjadiTidtiils per plaiit ia tfe.# third ^v©®is; of 
Gstober# ?h® populfttioa 4«s®ity &£ nm 84tttt» 
0n iferest «md grasslsiad; areas tdth &a a.T@ra;7:© of lass than oae ijidi-rliJ'-
ml p®!* plmnt* Flgur® VI i^res^ots iitfofmtioti oa the leiigtli of tht 
feediag pariod s.vd pouul&tica densities oa th® tare© areas etiidledi-* 
FIsttit Mojrfc&llty 
Thi*®© qtiarters of tEo gr&sslafld goatwed sts»i8 ©^sained 
plants at soae time a\iria^<; the period at observKtloa# QtsM atarsi oa & 
southern ax^Bvre had no de$d piaats in Jtaae# 1954» 3y August 23»3I 
eT®ry plai^ nm® d®ad. 
F&m Slmn Eaa^® staads Jmd lar^e stmbers ©f |>l«sa2bs-» Tlws 









. : '-T\nnlDe_' -.ai^ae and _ -tits "Present ^ or ^ lant at 
the Bison Ran^e, Thonpson Falls, ?jid I'aTiilton 
tiae April S?th thfo-a^ lovM'ber Stth. In Flgsr'^ fll, 
pr©ei|5lt«ti0B. »M t«sipeirattjr© as*© et^esdsposM 0T»r the plttt 
ity 0«rr© -fco pr«3s®sfc an iufceresting rel®.%ionahip of ellia&tle factor# 
to pia»t mortality# Dtiring th# ssctir® Is.r'/al feediaj^ |s©rlo<i plwa:^ 
irfsyemsed slowly i?ith At th9 t&s® IsTTal f®«sSLiig 
D«FT®©4 IFTAD FELBLT IK.®! #ATER»D A»S1SLT®TLAFI.T PL-ANT »RT4LITY IJA*' 
GT^med ra|3i4l3.'» hir tgn^eratures wmr^ hl§x&et at t&ls tist®, tlx# 
0Otl iBoiftturo eoat#nt i8»s tJt© of th© year* Plant- raortallty 
ta|>®r«d off a« tgi^#ra.t«r®« dyoppwi stnfi fall .riiiag started. It r|>*-
peared thst boeti# ^^«i8!?a®<l spsts««d plmfes, 
t#rs|)«ratm*es or th© Iftci of dr both, wear^ iMpertmst in mn<» 
tfibiitiag to plaat d©i.thiii 
fhe 19S4.- "wsathar of western. Kostana- diffsrod sw5«s»fe»t -from the t-®a 
je&T awrftgo of 1S41-1993# Pi.gur« ¥111 shows the t«Baperatur© and 
oipitation for thr#© iw^ither statieas tn we-st^m Ko«fcaj» (5iarlng 1954 
ai3!! their ten year Rverages. Climtological data used in this sttidy 
•rore tefcen frosi -fm-ather records at HeMltf/n, ?l»Ta|Jsoa Falls# sasd St» 
Sasjilton i® sitimt#d ©pproximtely sine Eiilee froa the @3»tw-
is««Ki ttaud stwdted* fhoB^son li«« fouap and St# Igaatit» 
tiuree tnilef fitj® ijostwsed 8t«indi8 at Thompson P&Ha !®d the BlBoa Iftzig® 
respaetiraly. Teeipeafattjre ©M precipitation are ̂ ^ressed In mnthiy 
aversgei. fh® oliiafttologio®! d«t<& from those sotireee is therofora of 
liislted value# Soil terj^cratts'# siai preolpitation 3®»a8Tar»eirbs wr® 
^thin ̂ &t»iseed st®M« at ©afih of th© t&ree ia"€^fts to 8i:|>pli»a®isb 
TO^ther station dfeta* 
Figlare Yll 




Plant Mortality CvirTe 
-I 80 
w ca -* 50 <=^ 
Temper at xjre Curve 
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In the Upper Graph Accianmlated lioistiire is Plotted Against the Percentage of Dead Plants Found 
in a. Sample of Tiventy. BeloTf, Soil Temperature is Plotted Against Dead Plants. 
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The A-rera:;e Monthly rrecipitation Tenperature at St. I^inatius (Bison P.ange) , Thompson Falls, 
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Ignatius .cs ipson .'alls 
for ('•ho Zisoii Ilanr^e, Thompson Palls, sjicl Hamilton, 
coHpnred rdth a ilj^-fchet^graph o? Larsiell^s, France. 
S9 
©ol0ai<&0 that mt ©ntsaed tSie d««ilh &• jRiagl# gomPm®d plwrfc.#-
parfcisulftrly in forests area,®* oth^r ooloni©® haT© killed gpmtm&A 
plmats %n larg^ awsafear®* b»wb.l®s mmma. ^^1© to -withstsinA tli® 
ffiigaries of fl©afe.8aa. eXiaat®. Wliea oor^ltloias ©re favorable,,, 
4«»B4ty to a l<w®l timt reaxilts in tlj© redmtioa of plaafe 
Tiger !R2XI ©Teat-uslly is th,® «ie4% of Vm pl&sfcs* 
PEĜ BDMT PFT̂ TIORA 
X*mk &£ food adult aM larritl .lossa® 0a -&t 
tte grais.sl&od goatwed stamls dmikng tii® spring md mrlj -ammBV s#aw 
mm of 1964.. A® the period of sesti^stioa ̂ ppiroTOla^di, xmrnvovs s«ixiXt 
l3#<rtle« mA sd^8ai0®«l iiMetar Ittrvm fh& lamra# •w&r^ aiaftll*'bodl#dt 
"^th :rei&tiy®ly larg© hmMe^ ajjd wsr® t»strlot0d to feediag oa stea 
t4aai»s siaw® jso follsoiotig ^rowfek wm m'vm$.l&bl0* Th»t*© wr® m mmb 
i.mvm3. d«Kfehs o'b»#r^#4 ©a fd^rest mr^m* D-mml-ty d@p#aieiifc f6e1;or«,|, 
©tfaw -fehAs Imk of fi&o4». appear to hav« b«» -kioimpojrtajrti in 
riming |K5ptii«.tion.s Iji Mos^am* 
& eojKferflurj^ iiittiAMo& oeows in Frane® «h.er«» jMseordiag to Wllsoa# 
grsfttest b©«fcl9 losses &r® ̂ ttri^jxitwd to deiislty fAofesrs# 
PIR#<I«TIISA IFCM PAR»«ITI«M »R« PRIFFLKPLLY F®R nsAmixig 
fh» faetor of iu#«ffioi«Bfc food is &£ »#eoMsl* 
my to]port«t»»# (!?)• D#n«ity factor# «rise trma, ©r ar© ag-
ty, li vary €«By®« pep^fctisa r««ultiBg ia iB^srsLapteifi# 
#0®^®titio33. ajsd mmeqmr^ f&imtltsn of iu8ai>«trs» 
D#NEI%Y FAOTOR® SA*® LEIF is^rtms^ IS AMSTRIILISI -WLÎ R# 
pr®d«,ti©!c md ®r# but nar® Wi^®.r mum& of b#«lsl# 
h>»»m iZ)m Plsat dfsfoliation throw^ b#«fe3.» trnMng is Australia 
In 4t» t© food., btst mw^ #f %h» 
l.o#i#s tw# attribirf;M to density ii3tii@p#nd«nt factors that feseesx® ©xs.** 
tiir« aft®r plttv^ defdlimtloa (6)« D^afity (I®^«iciii«at factors ar® not 
is!^ort«at la th# ef tixe popiilfttioa demity i«. 
C FTLIFORSAIA, (7)-» 
The «l«aslty iaslfp^adsirfc fs®-to,p6 tJ»t afp#®:? to "be s»«t tiafortsssl 
in Mossfciaia., ®^f&etl»g tli® g©aifet?eM p®]piA«ti©Bi iAm»m of 
t^flferatu**® $ai4 Hjoi»t;arS'» Ih« ©old wiat^rs of w«st®rii Eostan®, 
^irbly le«#p «imlt in ktbernatioa tffltil «prisg» Hhe 0^iag sd"R» 
son ia ehM'»6t©rt»ti©«,ll,y *«t tQ pr^jeipitatton %x3d ,si®ltiiig »mm* 
aialng t®sp^«rat«ra.s pmhebXy stia^ulat© ®d«lt beetle# to «8aergs from 
M^rmtlon* Sf gs .li^l4 tn. th® f «SLL raaata in a dormawfe eoadition 
tiireii^i th# aad iiatoh i» spriKg. fba-## lai4 i» th© spriJag h«t®.h 
.l^t®r than ©SS® ta th® fall. 
Lew ti»^®r6.t-ar«j5 a?f®ot th® iaaiib&tioa p«ri©d, btA' ar# Isfis issfs*** 
timt ia rdlatioa to &ggwl&ying, at leajrt on gD&tw«@4 staMs* 
!i!w) st«<i» OS op|Ki«it« «lde« of the mm» hill ftt tfee Bi»oa Hiusig® *©1^ 
S.PP4A.R«KLLY F®R «Â »W®# WERE FR®©«BIT O,A BOTH 
at«jjds isa app-roxlmtely umbers* Iggs e^j»iir«d on tfe« south «»» 
p®©wr# 0»® wefc 'bm£or& th«^ did oa tla® laorth esiqpsjsw©. Larrae -wsr® 
swsfTffld ©B» s$tmt th® ttTst eggs uer® swa oa the co^Efciwa 
LftTfm® obs«rT»d foxir 'wet^s aft^ the fif«t -«igg:s appearisi on tfctw 
m^rthmm e3!|K>®iir»» d«nrel!?-|®s«srt: •wa® tmtn rspid on th« .sot£fch«am 
mtp&avstn thm «A4 SISJV«B«̂  T'FE WRA PR©.S«3AT. 
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LILIEY TO (S)» 
Tlisre is a smjor elifiiatio differ^nc® Fr»£io©» C*-
is ligllgaaoufflj. «xi Mostitm, rsgard-lag total wmual pr#el" 
pita,M©iE!.« Siaoe westara Uomtmm tm»ixm .«^proalMt#iy 1»S§ ia®Jt@s 
of pr&cipit«itioa p@r woixfeh. dijring sxjafch spriBf p#ri»4|t 
SAD PI*MW# «» «.T®R®G» C-F E-»S TOSHES SWATH DURING « 
:»ath lisTval p®i?io4.j. It ©ould be tha'fe IprvrnX »'«ea-©»® in 
might h0 'if»a soigtw## 
la Motitasa. ajsplaij ipi^ail o-«ll» wre obnor'v'od at «. d^t-fe of S instli## 
on foros-fc goatwtad .stamls. Gr&®8l«ad Qo&'tm-^d .staads 
ring d®i»|H>ra ettm to a depth of $ ©r «fr® ijish#® duftag tim sfs^issg 
#®A08OII# FFTLL OT̂ Ê RRED &N &M mvMmrn TH# BISOAT 
8«mg« only* wr« sgpfrexlmt^ly 3 iBetoa 4®9p» It i® 8agg«.®tei 
that aoist'or# *&« "feh® 4«t««ljitiug faotor ta regttlKfeing tii®. 4«»pth ©f 
p-t^®il osll fora»fcl®»# 
It i«i reported froii AxiflEPftlia, tiiat aa «3c®«i# »f •«>iX »lst\af© it 
r®«pozaiibl«! for redueini; popnilation of Ihiri»,g a«»tiv«bioa 
imA ®, Itaitiag fa^'bor^^ aM soil sioHrfeur-e tii« 
dmMi of wsti-mtiag (2)* In Cftllfomi&# lateratory tests of-
P'V^tsl iBunriiral iisi aeil# of molstw® ooat«jt d«caonctr«t&«il thu^ 
4© ast tmerlr^ ia fiell® ©o3sfe«,laing thr^ p®r««at# ©r lees# of 
mist«r©*. If til® #oii iff eli^tly mi'Stf swj^ Imrvm •isfc«)p t&t a®il 
bttfe im ®a®rg#» Oaiy *itJi iaoi#ti»® d© thwy surviT® tiie p^jpsl 
stag® (?)• Go§tw»#{i stsais ia F3r»»«# A-asrfer&Iia^ mi California dcet# 
IA THAT RDE«IT« mr® PR«>E4PITATIO.N TJ»A. HOATAUE.̂  PUPAL ©93.1.15 
«r© foyasd at s» mvmrs.g» dl#ptft of' E imh»s in Ma&m area# 
Beetles in Moateiia in ?A th« l®ag@ a»d at 
Hsrailton by the thii'd t?©©k of AuKiist, and by the last -wee^c of Jxily at 
Shomp-soa Palle* fliroughout this p#rio4s $£^3.© f-odd •w&e nT&ilabio^ in 
a gre#n gtats, on the areas iisd.®? study* Sittoe aastit-atios took pl8#@ 
in the preeenfi© of g-officient food, th©r® -ras BO assooiatlos. of a«s-* 
ti'iratiosL with I.«jk of food simply ia wmtern HoKtwa* 
out of sts»ia to ii©ati-rst«» fhey trer® 
fo'ojsd coaosaferated ±». pl&Hfc llttsr aroiasd th© df tre®s sad hmh^u* 
Soil sdjaeeat to such plants appeared to b© j?jor© ^loiet thtaxi soil tritliiw 
goat^od stands* iiestimtlon preaseded "fcy a dry poriocl o£ Ixl^ 
tecip-erstxares on ttll ®r@M» .-l6 eormlatlon wus a|jpjar«n.t l>e1?sw»ii air 
teaperatxa*© levels the ccs;.ija©»o®.ent of fe-astiTstioa# It is beliffrti 
thAt the liaefe of isioisture withta froatrfeed staMe r®Epo»gibl# fer 
h&mtlu migyetioB to mr® TsToraM® sites for RestlTRtioii. 
ADXILT BTTETLES (SWATRGM FMA &©STTT«TI<SIT ST FHAAPSOA FTLLS 0»LY 
B#7 iaaehss of precipitation had This qxmKfeity of xaoistxsr© r®* 
quired for beetioe to merge from aestivation «fc feb© Tlios^ioa PeXle 
by siscty p®r®(iat th«kB Haiailten ©r the Biwoa a»ag© areaa^ 
1# b«lt«fy©4 to b# tdth th# r#l«tiT«ly mre abwjdssst. m^tmm 
ikt that »it#» It i^#«r8 tJ»t Tiiwsn 
fflDistur® reft©ii®« the lltt#r lerel ia -whioh they iSAStl-mte^ wxaslly «t 
the cell Bvesfm-9* f isd® «<^Miti«»a wouM Bore rapiiily oa Sir®A« 
hfttiiig & shallow litter leyer# It i« suggested that f&ll Joslstwr® stim» 
b««tl©s to «Ei®rg# imm. mstivsAlQ-n* Plgw# 1 present?® redsfali 
data t«a?#a on #aeh of th# thr®© ar#««» 
la frm&m SMestiration ap^^arently occisrg nfesa hmmim dry 
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greatost nloiit siortallty occxirfed tmdfor ooMltioas of hi^ tes^jorattjf# 
and low soil .nolEture# ar^i in fcht? absoiioe of beetle feediag, it 
taat tJiose fsotors -vrara iraportarrt in contributing te the death of g0®b» 
•W©EU PLAAATS* 
In I'ontaaR tli® only &v&m showing; any sigiilfieaat or aE«£is^&bIii 
kill of plants of tli© lower tm thirds of a staa(i on 
laEd at the Bison Sang©® «.id pstrtial or eoBf>ldte ftsmd nortality ea 
Urmllf ss«!.tt«ro4 goatweed staiKis in th© irioinity* 
It is r^^rted froiti Australia that be«tl« fesdiiig can ©Itmljmte 
any gpatwewS stand that occurs in open comtry# There plutata atwt b» 
kept lesifloss for B®ir©rai lajsnths to effect goatweed stand control (1)» 
la Califoraia larg« areas of goatweM be»n cXestred by b©®tl© f-®^* 
ing'» Amxjai sM persnaaial jppacssas liar© rfjturned to the cleared ar«KR» 
(12)« In Idedio* be-etls® eontroll©d cixby acres of in t'nr©^ 
years, antl tlie plant cover tsus replaoocl entirely by anmml "broiaos (16)» 
Comparison of ForeiSt sad Grageland Arer-a 
T!ie plienology of goatsrosd on, forest and grassland areas differa 
aiiviww.ilIj/ aocordiixr; to the rainfall patter:.!* Heiailtori arKi the Bison, 
liun^je ®oriJsti£i©s Imir® fall preoi^itatiori., and sometimes not. T?et fall 
seasons cause i;oatw»«d basal slwot dcnralopTOnt# If th®re is inouffi^«» 
ienfc Eoist'or® in titles fall# basal growth torm i*oot bitds but does not 
pear above groxsnd mtil tl)i® following springs Thonpeon Falls tj.'plealll' 
has fall preciplttttioBK asd basal shoot follsmsm 
Goatweod at Thompson Falls developed basal. s!ioot i^rcfwth in the 
fall of 1963* Grassland goat^eed starnls dmreloped baisal @rcmth in 
the spring of 1354# but not ia -ttt# fall of 19S3» Goatwe»d flswrarod 
5f 
at •apprt5a:iiaat«3.5' th# mme tim on «s3 mag© Bmd 
Bule openia,* cceitrred ©erlisr on graeslsjisd goa^weed stands than on 
fores'b staiidss# la 1964 g»i^t«r®«d. ph-eBology passed froa aaxiam ros.-»-
istts deTelojmeat to the period of se^ed o«|»etile opmnXng, In il w6«ka t-t 
the Bifloa B.&Bg0» At fhas^soa ?all» an plmnk, d«*elopa«at 
19 U"®©ks# asd. at E»il'FEOS 22 •w@Sffcf #• <Jo®1»©0d r-oot ©row "bad® «,|5p#a^ 
ed on forest &6. grasslaisi areas at ̂ proximsctmlj th&. «!«« 
tSi© basal grcmtlx rst» oa grasslajrf go®,tTO«d stfcjad® waf n#&rly 
I4S fast R« It ms oa Jforost goatws-ed staiids# 
AdtiltB mA l»r<rft« ere th« life stage# t)t the "b®etl® that p»r«»i*» 
tige gia.atw00^ G©a%fl^ed #twids ia farewtdd m-m-M 
•mrtt sulsjected te ®ppreis±3aftt©lj'' IB wmkB of larml l'«ediag aad 26 ie#®to 
o.f adult feodiug ia i954» GrfeSslaJKl goatweeti staads sustedn^ 24 *##ks 
of larral feMia^ aM 29 woks of s^^^dt feeding diiririg 1934# 
density ftm ^pi^xirmtely equal on f©r®st suKi gr»sl«Ki ws&JS dtari^ 
til® sprtag seftSQa# In fiRll* tha grat,«l.ftMd «r««, «tf?po.rt©<i to 
l5is»s as mmy l«rvste per pls»t as <3.id go'atwsisia st.®mds in forested 
nrm»* 
Tim a«8tlvatio.a period cm Vm area sir®rat5®<i 4 isn&aics ia 
leagthf that ©a forest^dl areas S -ww^s# oa th« p'stsalaisi «?««, 
laigrated a# fftr ae 1^0 fe$t to &©iSti'vat© uad^r toush or trm litt»r# 
B0«tl®s oa forested are.aa mlgrKtsd Xms tii®a SQ f®«t luad Sk»«tiir<^«i 
tsa2«r eoaiferoufi forest litter, ®oa9tlias« iafco th« forest pjmper * 
distaiio® of 2S focft# 
f her# w«r« m dead i>laisti obserr©d on t&vm% goe.tw®d starids of 
this studj# Moat stm&tmd ̂ at»©a4 staads had 4©«a5 plantaji- sM feiii? 
m 
stands had ambers of th©r.x« The degree of plarrf; defoliatl-on 
by ts0wly msTj^ed adiilts appswred •too b« 'appposlmt^ly equal os. grai;®» 
lasd f0if#st Sir*® aai BortioiuB of se-wrai. s-bimds in each area s^» 
fftred d@felia%lsH* Foraiftt j^s^-feweed stsmds had relatively %&m 
Iftrvsl aad ^adMlt popttlaMon deagitl©® ia th-® spflag of 1964» Ouly m. 
,f«w of t!i@- grasslWKi go«tw^«d istftsd.® were siiail^ in that fh®. 
rwisdnixif]; gra-sslearf staaS® liM daas-e populatioas of 9gg-«la;/i»g sdal'feit 
asd. larvae* ?0«diag presstire ms so great on those steads that 
ifeed basal growfch. m« trfeaa®<5 at or 1>®10W th® soil s-arface aai •» 
1«S6T«« tonrndt Adults typleally fed oa termiiiel portloifts of th© sho«"fe» 
soffl«ti®©s ^©low the soil sttrfaoe# L®rrae t®d prinaipftlly ou tfe© ®M®® 
of feasal 8hoot«# 
Goafeweed .®t«,tKis that Ts»r@ s-ubjectad. to h«&'«y feMln^ wr® th® ®ij»# 
t-hat li«4 l©3?g;@ Rissibors of dead platibs* So lojig aA the aoifit«re 1ot®1 
of tlie surfac® soil TOS suffloieat* basod ©orffcimed# AS fetdliau 
CM»jifciau9d, gpatw^ed apparently respoiidCNi "by seadinf^ out: sore basal 
sh^otBi. u^^wfch d«fV0lop®d. from lateral roots a« fm ft® a fso'fe 
froia the o3Ei.giml root erowa# After larval feeding eeasecl aaid ad^jlt 
beetles enfcered into aefitivatioa# oaeal g^rowth was able to grow efewi 
til© surfae® arid «©M out leaveis# It S0€Eig likely timt ®urfao© soil 
woist«re- ma rapidly i^adiftwsted fizto-® maijy pl&nts sxaiclealy dricwi nasA 
41«4« Dwisg this s>arid4|i -i?hll® m tmdlng o-ooiarred ard l<&av©s w®r« 
fomiag# the c'^eatsst aort&liiby of plajits took plaee# 
m 
comhmxom 
Groatwsed t@ nsreXl adapted to ̂ western MoJifcaaa ooaditioiEiB as m±» 
deseed by the Tlgarous s-taMa pr#e@nt in th® state. Gog,ti,TO©(i Ijeetl# 
e©l0Me® released mSer & variety of eoTer,. ©laTatioiij, 
mil dtffsrenoes have >3000®® ©sitablislxed# Many goatweed pXar^ts hare 
hm^n killed mad a fmw small ^a'troed staxds hare been Mlled otjfe, dir-
©stly or iadirsotlyj atS a reaislt of bftotle fe«?d.iiag# 
Both the go&^med plant arad th® beetles beesr:i.© aotiim with the 
advent of sprtxig or fall molBtwe# Likawis#, both wer© etotir© v.-ltMn 
a.pproxxiaateXy the smsa telleratrr© ranj^e. Coiiseq-5»0fcly tlier© rms ^ 
oloB© spaohroniRtttioB of plant basal grcmtli and larvs,! f oodijig* . High 
tiOTpereture and <iry soil amnmd to oxirtail lasect aotiTities befor® 
th0 plant Tsais so aff^tsd. CJoatroed ciontiaued to grw isl-iil© bsetlss 
•&'@r© in ©.©stlTatlon. Beetles iestdng from ptipal o©Xl« ooinpleued their 
siajor feeding b@for© flowsrg gtpp«&rad« fhiigj tliere m® an asymlsi^ni* 
satioii of ad\alt feeding and plaittj floweriiag* 
Certain faetors TOP® critieal in r«galatijttg tb@ density of 
populations# Ingufficieat f©od, a 4ejisity depejsdent factor|, w® prob*-
ably important in redtKsing lakTval density on a few grassland ^atwiwKl 
stands. Density iad^ozsdent factors appeared to be primipalXy res-
poisBible for irusect losses# Siaoe pi^al o©lls ocourred jaear th© sur» 
fase oa forest area®, it ee^-as likely that ptipsl surviT&l greater 
there than on the grasslajad area.# Beetles on. forest axjd grasalaad 
areas d®aorAStrat@d a remark&bl© reaction to uafaTorabl# aestiTstiou 
ftoi^tioaas ndthia gostwasd at&ad® by laigratijag to »it©s -with 9. aor© 
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favorable miorocltsiat^t hem t'ec-iporstia*#® frost restricted fall 
larml feedic^ and oftosed the de&th of son© larva©# TIae Bifeii liaajg# 
ar©a tms exaxiia^d for th© preseao® of laarv'-ao duriag the isijxfcer imrMsM* 
In late Pebruaary 120 lire larva© were fonBd, l©s/ltng to the eoiiscliisioa 
thet larvae &r© uas-bl© to ovenrtrtter ia thut; fonri on the graseiaxid 
area. 
Beetle feeding, said ttxe iadlr®et- ©fr#ote d@valopi.iig froa it»- wrsfe 
p©rlmpg the onlj,- d©leteriou.s ©ffetts that %ias subJ©ot#<i to lift 
i.?OJifceaa» the time of beetle feedliif, ms iasgorteait#. If the Imsot 
TJop'jilation "^"as s-uffioieiitly large to keep goatwed froa prod-uoiag 
spriiif: leavos, for * prolonged poriod of aevoral months, tlie plant 
MS seriously 'K̂ sl-ioned# let the -total TOIIBS© of plant tisstŝ  OONSIWD 
at tlmt time ws pro'salsly siaall# If tho pla«fc able to setid wp f@r* 
til© stems a the partial or coaplete dsfoli&tioxa tl%i6<,t ocourrod throij^ 
sswly esasrged sdttlt f©ading 8|>p€ar©d to fe# asisii Imm «ff®ct4ir© in 
ening the plant. Goatweed se^nod to suff®*- Bsore fro® spring and fall 
basal growth larval feeding tlwm ^rly eumer defoliation of xaprtght 
STEMS# 
All areas had a @yiaoh«>nig«.tion of baS'&l plant grorbh «»i i»s©«t 
foeding# However i.'ii^l eyiMshroaized these aotlvitieB ms.j have been* 
plfiint jaortality apparently beo«a« possible only •mtmi th© feeding period 
l&sted for several eonsee«tive south®, sM the Insect |>op\ilatlon was 
large* Forest ioreas had a •sj'xiolironited bejsal shoot de-relopaent and isfe* 
eeot foedijEig period# hufe the length of th« feeding pesriod m® rolatiTew-
ly short aasi the density of the fee<llng population isms relatively li^t 
ooaipared to the p^efilsnd ftro®.# Tiw area hft4 & siailarly 
•wil gr<rw%li wsd b&sstsl® fi^diEtg p®ri©.ij| tefc in 
«iddition.s it, had. a long feeding period by & dense fesdlng poptilatioitu. 
It eppe^s that gos,1»®Qd pl«at; aortalttj? i« asjr® likely to occur KsiMiaftt 
•all three faotors are opsratiT© iarte&d. of & sixjgl® oa©» dirwl? 
0^«g# af pl«at dd&tii to lia-v^© been, ri&lttted 'to oliamtie tmixtts 
t'aat fmra able to 1:11.1 pl.aats by b^etl.© 
It is etinelwiod, that go.0.t»M s-tsoad# on suroas ia. wet* 
tern. l.'iontaB& ar© Mor® likely -bo b«t kH.l.#d hy bis^ffel# 
•iitmx ar© goatweed ©taiidg that oectar on foroe-ed 
sumtAi 
Soatrosd plaait plmmlo-gf ia tmstmm Uonimm. me fova^ txs b© oor« 
relcsted tdth th« raiuf&ll dlstribufcion pgttem in IS&4» d|rr-@lop» 
3»Tit on the ̂ ftss|a»i aroa started in tise upriag m&mnt tha plaiit# 
flowered in Jtjly* a«®€lg began, to b® sh«^ iM Plsst d®» 
TelopmsHb ooaasaoad during; th® fali of 1&6S at fitorapswiaa FalXs» fliaww** 
ins occurred ia July# aasd s#«d oapuuls# o|>®a®d ia Octob«r» 
Go&ifm&d tNeetl# ph@£s©logy followl plant de^eiopaetit closely# 
appewed on the fjrasslwad ®«'ea im April# Mu2.t« as^ged iB 
JuBSi aad adult aeatiTration. started iix August • The ̂ istiTstion period 
lasted foxsf wseks# Fall egg® «Q>pe«r©d ia S^rtsEi'ber «nd fall larva® 
passed th®ir raaxijawa denjsity In liOT«il3«r«. 
On fo.rest arsHa.s ®gg« aM larva® timrn -pr^sexst ^iwsa firat oljssrm* 
tioaa -BForsa aafe# la April, l#adiag to tiie soucluaioa tliat th® dggs -Kpsr'® 
laid, in thm jPall of 1963* lim idiilts Mjsrged in Jvsm»^ .lostivatioa 
0i0Eaa©a0#4 in Ai*g»st mTd ljyrt©<i six 'w®^a» Fall »g,ee ©pft^ar^d la 
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Coteber. Larrai d©-/#lop»6eat slcfw on forest az'e.fts asad 'by Deoeab^ 
tiie. larTsl dQasity ms less tliais. oiie third the lurval <ioxt®ity on ta© 
.grassland ar®a» 
C-oatw-@ed OB-sal growth ifms trell eyi-^ltroaiaed id.th lar-rul ree-dir^ 
aad (ieTelopjaoat d-ariasg botlx tlxe spria^; aafl fall seasons on forest 
griusslaasd'ar©as« Hew adults issergexi prior to the pl&at -flowis^lng p^r» 
iod arai tlieir laa^Jor f««dl22^ 'aMStiTity •sas osfj^letsd before Iwtj® nyja* 
bers of plaat flowers ap-peared# I®w sdult fsedijag ms tlius not well 
s3?ixshrom.s©d os either forest or grassljarsd arms vrith ros^^ect to plaaSfe 
£"lo^?eriiig» 
The length of the larval fcedijag p<5riod on tho grasslacd area t?«f 
24 WEESCS ia 1354* Ifew Rdiilts fed for a period of 7 woQks and adults 
i®«r© pr^eejjfc for a total period of S9 weaks® On forest srsas Imrm 
fed for IE w®®ks 0&X lum adults for aa airemgs of 7 -w©#-®, -with adult# 
grwaat oa t£i« plsots for a tot&l period of S6 fh» populatioa 
4®Mtty of gpriag larvae wa« approximately s<jt»1 <sa forest szA 
l&m »r»fts.- Tli« fall lerval popialation iras throo times Eor® deas® om 
tiae grasslaaad ar«a tlt&a it -sas on forest &ress» fh© populiition d«i.iisity 
of a0» adults was approxija«fe«ly eqxml on forest «id grasslead »«&!(• 
Plsffifc aiDrtality ma obs-^rrod oa the grasslaiKi are® ©xelusimsly. 
Goft.tw«®4 steads ooo^riag oa the wsOTSiar ©a^osi^.s, azad jsubjeoted to 
long periods of lars^l feedlaag by s de-iig« Isrvftl populstioii, suffered 
th,« gppe&t®st plant aiortaJlity* the r«fc© of plsat iaortality iuereased 
TsdiTO t«s»per«.ti3sre vm soil maittxire Icrwet# aM -wliesi m b^atl# 
f ©edittg took pXmm* 
B̂ ISTL® EOL0»IQE IISFCYODWOE-D LAFE© Kontmm LI«V« AAIATADAED TLI«A8#L.V«S 
FOR SLAE. D«EAI4TY ttm» 
•feors w«w® xsat ii9|>ort&j3rt; la radE-ueing the be^tl© population except «a * 
flOfttt'jBed. staacls oa ̂ nasslftiad tliat %wrm eo«rplet®ly {i©follftt©d«. 
D#Ri8lty tiidt:®p®ad«ixt faotors th® beeti® pojjiilatioii by ̂ rfcr^t® 
Of •feeeaperat'or® sai hj low soil iBoistur^ consditiona# Th.© stassd .factssa*® 
gOTs-raed the aoti-rttj of tit® b«®tl© popixxstloa ia tira«» I'esperatiir# 
mtfmt0d tk® imnhsf^ien psttaru d@temia©d tb^t 
tixm of adult eseygeas© from aestivatioa* 
G-oa1JW«e<i laortalit;:,'' oo««rred oti].y on thos© ar©&B that 'mrm 
t©d to Ixsavy larvftl feeding for a period of sev^rRl rasrEshs and eXo»#ly 
By2MJl-jroaEl8«4 trlth b«««X fprowth def^lopBent. flies# ooudition^ iwrt 
preseixt only on gysjsslsiid goetrweed st«mds » 
u 
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